Diabetes/obesity-related inflammation, cardiac cell death and cardiomyopathy.
Pathogenesis of diabetic cardiomyopathy (DCM) is a complicate and chronic process that is secondary to acute cardiac responses to diabetes. One of the acute responses is cardiac cell death that plays a critical role in the initiation and development of DCM. Besides hyperglycemia, inflammatory response in the diabetic heart is also a major cause for cardiac cell death. Diabetes or obesity often causes systemic and cardiac increases in tumor necrosis factor-alpha, interleukin-18 and plasminogen activator inhibitor-1. However, how these cytokines cause cardiac cell death remains unclear. It has been considered to relate to oxidative and/or nitrosative stress. We have demonstrated that metallothionein as a potent antioxidant or stress protein significantly protected the heart from oxidative damage and cell death caused by these cytokines, leading to effective prevention of DCM. The direct link of the inhibition of oxidative stress and damage to the prevention of cardiac cell death was defined by addition of superoxide or peroxynitrite specific inhibitor to completely prevent cytokine-induced cardiac cell death. Cardiac cell death is induced by the inflammatory cytokines that is increased in response to diabetes. Inflammatory cytokine-induced cardiac cell death is mediated by oxidative stress and is also the major initiator for DCM development.